
1. 



10 



15 



20 



A seal for a valve for use in a pharmaceutical 
dispensing device, which seal is formed from an elastomeric 
composition comprising: 

(a) an isobutylene polymer or co-polymer thereof; 

(b) a cross-lining agent for the isobutylene polymer 
or co-polymer thereof, wherein the cross-linking agent is 
sulphur or a sulphur-donating compound, and wherein the 
cross-linking agent is free of peroxide curing agents,- and 

(c) an accelerator for the cross-linking agent, 
wherein the accelerator is a polysulphide compound derived 
from a substituted dithiocarbonic acid or derivative 
thereof. 

2- A seal as claimed in claim 1, wherein the 
elastomeric composition comprises one or more of 
polyisobutylene, polybutene, butyl rubber, halogenated butyl 
rubber, including derivatives thereof. 

3- A seal a s claimed in claim 2, wherein the 
elastomeric composition comprises bromobutyl rubber and/or 
chlorobutyl rubber, including derivatives thereof. 

25 4. A seal as claimed in any one of the preceding 

claims, wherein the elastomeric composition comprises a 
blend of an isobutylene polymer or co-polymer thereof and a 
chlorine-substituted diene polymer or co-polymer thereof. 

30 5 - A Seal for a valve use in a pharmaceutical 

dispensing device, which seal is formed from an elastomeric 
composition comprising: 
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thereof! 3 ^"^^^ P°ly»er or co - polynar 

(b) a cross-linun, as ,e„t for the chlorine-substituted 
dxene poller or co-polder thereof, wherein the cross- 
linking agent is sulphur or . sulphur-donating compound, and 
wherern the oross-u nWng , 9ent is fre9 of J 
agents; and y 

(c) an accelerator for the cross-linking agent, 
wherexn the accelerator is a pol yS ul ph i de compound derived 
from a substituted dithiocarbonic acid or derivative 
thereof. 

6. A seal as claimed in claim 5, wherein the 
elastomeric composition comprises a chlorine-substituted 
15 butadiene polymer. 

7. A seal as claimed in claim 6, wherein the 
elastomeric composition comprise 2-chlorobuta-l, 3-diene . 

» 8- A seal as claimed in any one of the preceding 

claims, wherein said polysulphide compound is derived from a 
substituted xanthic acid or derivative thereof. 

9- A seal as claimed in any one of the preceding 
25 claims, wherein the substituted group in said polysulphide 
compound is an isopropyl group. 

10. A seal as claimed in any one of the preceding 
claims, wherein said polysulphide compound is diisopropyl 
30 xanthogen polysulphide. 
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11- A seal as claimed in any one of the preceding 
claims, wherein said polysulphide compound comprises three 
or more bridging sulphur atoms. 

5 12. A seal as claimed in any one of the preceding 

claims, wherein said polysulphide compound is substantially 
free. from nitrogen, phosphorus and metallic elements. 
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13. A seal as claimed in. any one of the preceding 
claims, wherein the elastomeric composition comprises up to 
3 wt.% of the accelerator based on the total weight of the 
accelerator and polymer in the composition. 

14. A seal as claimed in claim 13, wherein the 
elastomeric composition comprises up to 1.5 wt.% of the 
accelerator based on the total weight of the accelerator and 
polymer in the composition. 

15. A seal as claimed in any one of the preceding 
claims, wherein the weight ratio of the accelerator to the 
cross-linking agent in the elastomeric composition is in the 
range of from 1:1 to 3:1. 

16. A seal as claimed in any one of the preceding 
claims, wherein the seal further includes a mineral filler. 

17. A seal as claimed in claim 16, wherein the mineral 
filler is selected from one or more of magnesium silicate, 
aluminium silicate, silica, titanium oxide, zinc oxide, 
calcium carbonate, magnesium oxide magnesium carbonate, 
magnesium aluminium silicate, aluminium hydroxide, talc, 
kaolin, clay and amino silane coated clay. 
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18 ' A — 1 as clawed in any one of the pre. „• 
cla ims , wherein the seal *v Preceding 

S Seal further includes a 

agent, a plastici 2 er a h^h Enforcement 

— , agant3 . an - ; : :r^::-r za "- a 

21 - - ...... „»«» U cal . 

valve 



— « e "- din9 movably t t " in v : hawb «- « 

least ona annul ar saa , I r ° U9h ths chamb « =nd through at 

or at i„. t one „/ the ^ f^"" 9 ' ° f "-—in tha 

30 cl aiM 1 to is. * " deflned «y ona of 
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****** „ ith t „ c j lu v : ;™ n t v 

inlet and outlet apertures of , ' a±vomM « 

vaive functions S5 s " " " th " «>• 

to 19. <i e f in ed w any one of cla ims 2 



iC 25 " A dis P e nsing apparatus as c i a}fflBH . 

claim 24, comprising « pressurised* " ^ " ° r 

operative!, COnnec J d J ~£ J ?~* 
fluid to be dispensed „ and staining the 

a li*Od or particuiate ptod u=t a s a soT ! 

thereof, a cm«= i • ,.■ p yiner or c °-polymer 

a *u iphur - donatlng compound • ^ or 

a 9 ants. an d „ n6rei „ the aooeierator is f CUIln9 

==»P=u„ d deriV9d from a substl " a t C e ° d r 

derivative thereof ^thioearbonie a=i d or 
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29. A seal as claimed in claim 5, which seal comprises 
a vulcanisate of a chlorine-substituted diene polymer or co- 
polymer thereof, a cross-linking agent for the chlorine- 
substituted diene polymer or co-polymer thereof, and an 
accelerator for the cross-linking agent, wherein the cross- 
linking agent is sulphur or a sulphur-donating compound and 
is free of peroxide curing agents, and wherein the 
accelerator is a polysulphide compound derived from a 
substituted dithiocarbonic acid or derivative thereof. 
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30. A process for the preparation of a seal for a 
valve for used in a pharmaceutical dispensing device, the 
process comprising: 

15 (i) forming a composition comprising a mixture of an 

isobutylene polymer or co-polymer thereof, a cross-linking 
agent for the isobutylene polymer or co-polymer thereof, and 
an accelerator for the cross-linking agent, wherein the 
cross-linking agent is sulphur or a sulphur-donating 
compound and is free of peroxide ouring agents, and wherein 
the accelerator is a polysulphide compound derived from a 
substituted dithiocarbonic acid or derivative thereof ; 

(ii) initiating a cross-linking reaction in the mixture 
to form a cross-linked elastomeric composition; and 

(iii) either before or after (ii) forming the 
composition into a seal. 

31. A process for the preparation of a seal for a 
valve for use in a pharmaceutical dispensing device, the 
process comprising: 

(i) forming a composition comprising a mixture of a 
chlorine-substituted diene polymer or co-polymer thereof, a 
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"—linking agent , „ he ' and an •«ci. nter for tfte 

suiphu - « a s Ulphur . aonat ; n the «°«-u nking a9ent ls 

Peroxide curing agent. J " 9 c ° m P°"»<> and is frea 
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either before or 1 CO, " P03itio «-- *»d 
composition into a seal. tormln s the 

^2. a process as i • 
^rein the step of forlT;?" ^ " « ^ «• 
» involves one or „ore fZT «"»P°aition into a seal 
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33 • A process as clai m «^ - 

"herein the process alt °" °' — 30 to 

involves wasnlng che 

34 • A Process as c i al .., . 
»• "herein the seals are tl. " ^ °" ° f 3 ° to 

solution. — »— - an agueous c h lo r i nat e d 

35. A process as claimed in , • 
aqueous chlorinated solution c " 3 *' " herein the 

l«ron comprises „«er and H oci. 

36 • A process as clai-j • 
3 *. "herein the seals are ™ ^ ° f 3 0 to 
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